Introduction and statements of the main results
In this paper we will consider integrals of the calculus of variations of the type f f(Du(x)) dx,
where f is a function of class C2(B"), /2 is a bounded open set of R" (n => 2), u :/2 -+ R is a scalar function of the Sobolev space HI'p(K2) for some p > 1, and Du :/2 ~ 1%" is the gradient of u.
We say that a function u is a minimizer for the integral (1.
In the following we will be more precise about the class of functions in which to look for a minimizer. The existence of a minimizer in the class of Sobolev functions HI'P(/2), with a fixed boundary value, can be proved under the assumption that f is a strictly convex function satisfying
for M ~ m > 0 and 1 < p ~ q. The minimizer exists in Hi'P(/2) independently of the assumption in the right hand side of (1.3). In particular, the condition p = q is not necessary in the existence theory.
On the contrary, the assumption (1.3) with p = q has been considered crucial in the regularity theory. For example, GIAQUINTA & GIUSTI [6] proved that, under the only assumption (1.3) with p = q > 1, every minimizer of the integral (1.1) is locally H61der continuous in/2. More regularity on u (up to C~-regularity and analiticity) has been obtained under controllated growth conditions on the second derivatives of f, for example of the type Is the condition p -----q in (1.3) really necessary for the regularity of minimizers ?
The aim of this paper is to show that the answer is no. In fact we propose an approach to the (everywhere) local regularity in the scalar case under non-standard growth conditions onfand on the second derivatives off. We will prove the following theorems A, B, C" 
